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ABSTRACT 

Cable television can augment educational broadcast 
services and also provide a level of individualized educational 
services not possible with either broadcasting or classroom 
audiovisual aids. The extra channels provided by cable television 
allow the following extra services for education: 1) broadcast of a 
multitude of programs^ including delayed or repeated broadcasts, 
selected lectures or classroom pickups, specialized classroom related 
reference materials; 2) one-way services like medical and/or free 
course materials; 3) subscriber response^ polling, and request 
services, with the addition of a limited return signal capacity. 
Although designs for two-way systems exist, no major two-way system 
has yet been built. Such systems will present problems such as noise 
end signal intrusion. Tests that are now scheduled for several sites 
across the country should solve these problems. Then educators, cable 
operators, government, and foundations will have to determine the 
cost benefits of using cables for education. It may be that the costs 
of leasing channels and terminals will less expensive in the long 
run than adding classrooms and instructors, projectors, and 
cassettes. (JK) 
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An elenentarv service, such as a cable system, serving as 
a secondary aid to educational broadcasting, can be a powerful 
force in providing a higher level of education. T^at are the 
roles that these two communication ir.edia can play in serving the 
coirLT.unity, the students; in augmenting the classroom, in extending 
educatv::n? 

You are all familiar with the erihanceraent , or reinforcenient 
provided in education through the use of a variety of classroovii 
audio/visual aids. You are probably itiuch more familiar with the 
educational reinforcement and the expansion of distribution 
available through educational broadcast services. Cable television 
can add to both of these and additionally, provide for a level of 
individualized educational services not possible with broadcasting, 
or with classroom audio/visual aids. 
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What role C^TV can play in the near and far future of our 
educational system is to be determined by educators and by 
engineers/ and by joint experimentation. 

The more than five million U. S. homes now being served 
by cable receive little or any educational mater4.al other th.an 
that broadcast by educational TV stations. A few systems^ cooperating 
wi'th local school systems/ are carrying classroom or instructional 
material. A few others are providing an experim.ental service in 
continuing education* They are serving as distribution arms/ 
providing a channel v;her<= none is available over-the-air. This 
is a very valuable service and one of the many roles which cab?.e 
can play. 

Cable systems can be built today / on an economical basis / 
providing 20/ 30 or. more television channels/ plus a multitude cf 
Pivl radio signals / plus a limited amount of what we might call data 
services. Newer cable systems are being constructed with return 
capability/ both in video and in data. The greater majority cf 
systems/ however/ will simply meet FCC requirements; 20 channels 
and a limited return capability. 

Consider the cable as an added portion of sp<=5,ctrum which 
can carry TV signals without interfering with those presently being 



broado:i3t ovc;---thi-:;ir . IThe signals that are broadcast ovsr-tho- 
£ir ar.d repeated on cEble in effect ad'd no new spectrur.; capability. 
It is tV.e channels provided for other than over-the-air distribution 
which -crovide the valuable enrichment to our corniminications. 

;\rhile an educational broadcaster inust share his channel 
on a ti;7.e basis, distributing programs for different educational 
levels or purposes on a consecutive basis, augmentation by cable 
^ay allow the educator to simultaneously "broadcast" a multitude 
of educational prograr.\s to selected sectors of his audience. There 
is a prime time for cor^rAercial broadcasting S There may be many 
prime times for educational broadcasting! If so, the goals of 
the educator and the corrruercial broadcaster are the same — to 
reach the largest audience possible. With truly cooperative 
efforts between cable operators and educators, it may be possible 
to deliver a multitude of educational programs to the right places, 
at the right times, simultaneously. 

Later this weelc, at forthcoming sessions, you will hear 

spealcers tell you: 

_ Kow cable TV c-^n help schools do a better job 

in instruction and in internal management. 
- How cable TV can be franchised and operated to 
provide pluralistic services at the coiiraunity 

level. 
.- 
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You are sware of rusny of these possibilities but let r.e 
givs you soma facts £-:;o;it present and future cable systeras \vhich 
may helpful to you in evaluating hov; educators can cooperate 
vith cable systeiiis for the greater good of all. 

We expect a great deal from cable TV systeras. We have 

beer promised a great deal. Dozens of foundation supported a.^d 

. / 
private studies have been completed and published, telling us what- 

we can ercpect — in the future 1 

Many of the reports have overer:iphasized the services and 
given little time or concern to the realities of financing, design, 
and operational probler.:s. Our nation can be wired, if we can find 
a wav to pay for it. Today's 5 million or so cable subscribers 
do not have ail the "blue sTcy" • features about which so much has 
been v;ritten7 today's cable systems cannot provide most of these 
services. Let's loolc at today's systerAs, the base from which we have 
to v;or]c. 

The "composite" of today's approximately 3,000 cable TV 
systenis is a one-way system, carrying about 11 channels of fair 
cualitv signals. One of these channels is locally generated, 
sharing a weather and announcement system with occasional local 
progr aiv.xing . 



Shis "coxiipositc;"^ and the vast r:iajority of those systinis 
v/hich it represents, csnnot expand channel capacity without c.n 
8X-anditurs of about $100,000 in plant costs plus the cost of 
converters in overy subscriber location. 

This is due to the fact that these syst£:^s were constructed 
v;ith either "split -band" arr^plif iers, amplifying channels 2 thru 6- 
and 7 thru 13 in separate aiuplifying sections, or with single ended 
aK'iplifiers v/hich will not carry mid-band signals without adding 
signal destroying "beats." OJhese beats are added to the low and 
high bands and nay also provide a host of distortion products that 
will aopear in the raid-band. Tliese systems v?cre "designed", as 
was the "broadcast" TV allocation, to throw beat products into the 
mid-band where, until recently, they couldn't hurt TV pictures 
carried on the 12 channels v;e have become accustomed to. 

miat can be done to add channels? Obviously, the system 
can be rebuilt, a very expensive process and one undertalcen only 
for strong business reasons — increasing svibscribers, reducing 
maintenance costs, providing new self-supporting and/or profitable 
services, or, outside funding to help support new services. CXist 
as the educational broadcaster lives to a budget, so does the private 
industry cable system operator. 
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In sonis syswsais^ upgrading to provide at least r.id-l>ar.d 
signals, 7 or 9 channels, can be achieved by a complete rcplacair.snt 
of the headend package v/ith coherent modulators or processors, 
shifting the carrier frequencies to exact 6 niEz spacings and 
locking their, to a corrr.on oscillator, to minimize the visible beats 
which occur in a single ended amplifying system. Further, system 
levels must be kept more constant than for 12 channel operation, 
so automatic gain control and thermatic compensating amplifiers 
must also be installed, at a minimum, in the trunk system. 

Once a system has made these changes, he has more channel 
capacity, but his subscribers cannot receive these additional 
chcinnels on rheir -W set - unless a converter is installed vhich 
' vili convert the new channels (A thru I) to a VKF channel on his 
set. Such a unit can be provided at a cost of approximately $30, 
plus e*e cost of installation, plus the cost of maintenance. 

Many systems are being retrofitted, modified, and improved, 
to provide additional channel carriage, to increase subscriber 
interest and saturation, and to provide for newly developing 
Premium TV services. 

With extra channel capacity in the majority of existing 
systems, what services or modes of operation may be available for 
education? vrnat services are available to be used on this one-way 
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cable system? ^ 
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First, added dhanr.sls v;ould allow "broadcast" of a r^ulcituda 
of prograr^s — delayed or repeats of ETV over-the-air broadcasts — 
selected lectures or classroom piclcups, specialised classroom 
related referer-ce materials, ar.d a host of other schemes of which 
you are all v;eil aware. 

Second, with the provision of special coded converters, 
descran-i»lers, or "gated" receiving devices, one-way addressed 
services would he available to special sectors of the coirjounity — 
medical, for er.-ample, and/or fee course materials. One-way 
addressed services could be greatly expanded by the introduction of 
recording or frame storage devices, providing for reference or 
information transfer services. 

Third, with a limited return signal capability added to the 
one-way system, we begin to approach interaction subscriber 
response, polling and request services. 

On a classic one-way system, this return signal is not 
available. Its function can be provided crudely by the telephone, 
as in the Kr::R2 experir.ent in Reston, Virginia. 

Our company, and others, are now loolcing into the technology 
and economics of modifying one-way systems to permit the return 
carriage of a limited amount of return data — on the cable proper. ^ 
' If wo, and/or others are successful, the industry's existing svistems ^ 

I 
.1 
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:.;ay able to app-cxin-.ate ths type of operation requii-cic: by uhc 
rcc rcr nsw sy3teir.a, retrofitting to increase capacity to at ioast 
20 channels, and having a capacity for return coironunications on 
at least a non-voice basis. 

Now let's look at the nev? systa-s, being built or pla:-.n.;i. 
-^<sy Hill ^ave this cav^^bilitv . but they will also have a nu-.:::er 
of technical and econcriic prcblaras as well. 

First, the teclinical problems — 

Designs c-.-rist today, as does a limited arriount of equipr.ent, 
to build 2-way systeras. >;o 3?.ajor 2-way system has yet been built: 
A nuirbar of systens are in construction, and a number of experiir^ents 
have bean started, or are planned to start soon. A host of unkncv;ns 
arc to be studied, V7e are errbarking on a major experiment and v.'e 
expect some surprises: 

In the ?CC's recent Report and Order, the ?CC recognised 
tl-ie cor-plaxity of the problems in creating a 2-way interactive 
ccble system and, while laying dcvn rudiir.antary technical standards^ 
called for the creation of an ind istry" technical advisory ccm.Tdttee 
to assist the FCC in establishing much needed standards for this 
ncv; cc^hle coxrriur.ications servics- 
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Nina nawzls of ir.dustry advisors hive baan established by C-TAC, 
Cable Technical Advisory Co=.-uittea, to study: 
Picture quality 
In t ar c onnc a t ion 
Keasurer.:ent techniques 
Operational procaduras 
Local originated signals 
Frequency allocations 

Receiving devices 

Bi-directional transmission 

£s well as total system operation. 

I chair the panel on bi-directional transmission, Panel 9, and we are 
hoping to find out. first, what probler:is we will have with the reversing of 
the classia branched tree cable distribution system. Just consider thac we 
n«v originate a signal at one point, the headend, and s6nd it cwto a branching 
network to thousands of subscribers. In the reverse direction, we will be 
sending signals from thousands of points, the subscribers, to one poin;:, the 
headend. We will have thousands of noise generators on line at the saiia tin:e, 
the terminals (r-d this has not yet been tried) and we Tri.ll have signali, cr 
noisei '/nat signal-to-noise ratios are possible? What ratio is needed for 
a practical systera? 

We will also looic into signal intrusion. The spectrum ccntem?lated 
for return signal transmission is filled, in the air,.T7ith coaauini cation 
traffic. Host cable systesi designs never conuempiated trying to shield (heap 
in, or keep out) signals in this band, never intended for use on the cable. 
We will also look into the effect of return signals on dow.strearr. signals, 
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j and vice var-a. It is a major ur.dirtakins. The ochar cisht panels have 

Cvcally hiavj' lotds, v/ith &cually iriportant tasks. 

t 

^Jhile tha vitil work is ur.dan:ay by the industry and the ?CC, thru 
C-TAC, i r.u.-ber of cubla syatea operators are now buiidins nexj systams, ' 
in co:.;pliar.ce ;:ith FCC regulations, ar.d a few ara exparicantins with 2-wav 
sarvic-s, on a limitad baais. 

Vzi sura you are all faiailiar with the limited tests run in Overland 
Park, ICansas, using 2-way audio and video bstwean a school and hciT.abound 
stuconta. Tr.a Kitre tests in Reston ara also of interest to the educational 
ccr-;:.:iivf.ry. (I a:.; not nantioning one-way tests, such as those in Oregon and 
oti.t;..i,, for they have bean well reported, and t:ay be e:cpanded, duplicated » 
and furchcr investisated ac any tiu.e on older existing systeais.) 

The 2-vay tests novr planned for Akron, Ohio; El Segundo, California; 
Orlando, Florida; Jefferson City, Msscuri; and Irvine, Texas; be a iiart 
* • ^ a vary important start in finding out what can do technically and, 

icconctiically. The findings of these tests, and, I hope, others, plus tha 
fincinjjs of C-TAC will allow us to build and operate the sophisticated 
communications systca vo have been hearing about and talking about for so long 

I x^rcn^t bord you with a recitation of all the wonderful things thaca 
new sy3tar.3 can do, for social benefit. Let it suffice that we all agraa the 
potential is there, if handled properly. 

But, how will such a system cor:e to pass, as a reality, and how will 
it c£;r\'e the educational needs of our country? 

« 
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cociil cciir.i:ii;w3 ^-.id £i:s cc:--l:cr3 hav& to look rcalictic-l.y ' 
a= zlic^c £yiterr.s car. do, -r.d vhat cost. Analyze the cost bcr.c-us ^r.c 
the scsiai bar.2fits, ir. a rxnnar not unlike tha analysis uhaz -oea into 
«aatir.s a ncv ur.ivei-sity, £ new ueaching systca, or building a new ecucctio:-.al 
TV station. 

I feel, considerir.3 the extremely Isrse capital investn-.ent recuir^c 
by the cable sy^sten,' that joint efforts by cable operators and educator^; 
i-cludins fc-»r.daiions and sovernxent asencies, :Ta3t be initiated and ccrried 
fcrv^ard rapidly to insure that this s-^^t potential is properly utilised. 

Kot only nxst the servicac be analysed in depth but the cost or 
phv^sieai plant and operation rrast also be carefully covered, for the eccnc^-c^ 
of Cable TV today will not provide the funds to pay for these services. A 
portion of the systen is there, anyway, so=:e might argue. TTne most in^pcrcent 
part, to educators, eicpanded channels, and interaction, is not there, and 

v7on-'t be, unless it is econcaical. I susgas't that the educational coir.-ar.ity 
will find thau the cost of leasing channels and terminals to achieve their 

seals T;ill be far Ut:c',in the long run.than the cost of adding classrocr.:: 

and instruccors, projectors and cassettes, etc.. .even if all of these ccuid 

be obtained. 

Our forecasters say that by 19S5, not 1534, vre can, through cable 
have an inforitaziou and education systa.n available to most U. S. hc-^es. 
Social ::ciantist3: educators and en-ineers have a great opportunity to irorU 
tci;et:-.rr to develop this niajor ctep for-.-ard in education and ccnr:;unicacions . 
Let n^ do so ir.ore effectively, coinpariT:.s goals and possibilities, costs and 
benefits. i:-.provin3 education and iti: delivery in urban and rural Aaierica. 
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